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(54) LOW LATENCY POWER SUPPLY FOR NOTIFICATION APPLIANCE SYNCHRONIZATION

(57) A power supply for a synchronized appliance is
disclosed and includes a first energy store having a first
energy storage capacity, a processor powered by energy
from the first energy store, and a second energy store
having a second energy storage capacity greater than

the first energy storage capacity. The processor initiates
charging of the second energy store after a delay begin-
ning at a time of receipt of a charge of predefined level
from the first energy store.
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims benefit to United States
Provisional Patent Application No. 62/608,939 filed on
December 21, 2017. This application also claims benefit
to United States Provisional Patent Application No.
62/618,286 filed on January 17, 2018.

BACKGROUND

[0002] Fire alarm and mass notification systems are
used to notify the public of the presence of fire, smoke
and other potentially harmful conditions. A notification
appliance circuit (NAC) may be part of such a system
and include many notification devices powered and con-
trolled by a common source and control panel.
[0003] A notification appliance may include strobe
lights and horns to generate warnings. Strobes and horns
of each notification appliance of a NAC are synchronized
in a manner determined to prevent disorientation and
confusion. Synchronization may be based on signals
from the NAC along with the power for each notification
appliance. Synchronization of each notification appliance
can be based on an initial rising edge of power provided
along lines from the NAC. Variations and latency in the
time between the initial rising edge of power and a syn-
chronization reset of the notification appliance can cause
corresponding variations in synchronization of the notifi-
cation appliances of the NAC.

SUMMARY

[0004] A power supply for a synchronized appliance
according to an exemplary embodiment of this disclosure
includes among other possible things, a first energy store
having a first energy storage capacity, a processor pow-
ered by energy from the first energy store, and a second
energy store having a second energy storage capacity
greater than the first energy storage capacity. The proc-
essor initiates charging of the second energy store after
a delay beginning at a time of receipt of a charge of pre-
defined level from the first energy store.
[0005] In a further embodiment of the foregoing syn-
chronized appliance, a regulator receives energy from
the first energy store and communicating that energy to
the processor.
[0006] In a further embodiment of any of the foregoing
synchronized appliances, a charge control governs
charging of the second energy store.
[0007] In a further embodiment of any of the foregoing
synchronized appliances, a ratio of the second energy
storage capacity to the first energy storage capacity is
between 10 to 1 and 1000 to 1.
[0008] In a further embodiment of any of the foregoing
synchronized appliances, a ratio of the second energy
storage capacity to the first energy storage capacity is

between about 1000 to 1 and 10,000 to 1.
[0009] In a further embodiment of any of the foregoing
synchronized appliances, the first energy store charges
to the first energy storage capacity within a first time and
the second energy store charges to the second energy
storage capacity within a second time that is longer than
the first time.
[0010] In a further embodiment of any of the foregoing
synchronized appliances, the second energy storage ca-
pacity stores enough energy to operate the processor
through an extended power interruption.
[0011] In a further embodiment of any of the foregoing
synchronized appliances, the second energy store
charges the first energy store in response to an extended
power interruption.
[0012] In a further embodiment of any of the foregoing
synchronized appliances, the processor governs opera-
tion of at least one of a horn and a strobe.
[0013] In another disclosed exemplary embodiment, a
notification appliance circuit includes among other pos-
sible things a plurality of notification appliances, wherein
at least one of the plurality of notification appliances in-
clude a power source including a first energy store having
a first energy storage capacity, a processor powered by
energy from the first energy store and a second energy
store having a second energy storage capacity greater
than the first energy storage capacity. The processor de-
lays charging of the second energy store after a delay
beginning at a time of receipt of a charge of predefined
level from the first energy store and circuit wiring con-
nected to provide electric power to each of the plurality
of notification appliances and synchronize operation of
the plurality of notification appliances.
[0014] In a further embodiment of the foregoing notifi-
cation appliance circuit, a regulator receives energy from
the first energy store and communicates that energy to
the processor and a charge control controlled by the proc-
essor governs charging of the second energy store.
[0015] In a further embodiment of any of the foregoing
notification appliance circuits, a ratio of the second en-
ergy storage capacity to the first energy storage capacity
is between 10 to 1 and 1000 to 1.
[0016] In a further embodiment of any of the foregoing
notification appliance circuits, a ratio of the second en-
ergy storage capacity to the first energy storage capacity
is about 1000 to 1 and 10,000 to 1.
[0017] In a further embodiment of any of the foregoing
notification appliance circuits, the first energy store
charges to the first energy storage capacity within a first
time and the second energy store charges to the second
energy storage capacity within a second time that is long-
er than the first time.
[0018] In a further embodiment of any of the foregoing
notification appliance circuits, the second energy storage
capacity stores enough energy to operate the processor
through an extended power interruption.
[0019] In a further embodiment of any of the foregoing
notification appliance circuits, at least one of the notifi-
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cation appliances include at least one of a horn and a
strobe.
[0020] In another disclosed exemplary embodiment a
method of powering a notification appliance in a notifica-
tion appliance circuit includes, among other possible
things charging a first energy store within the notification
appliance with an input current from the notification ap-
pliance circuit and charging a second energy store within
the same notification appliance after a delay period be-
ginning at a time of receipt by a processor of the notifi-
cation appliance of current at a predefined level from the
energy store.
[0021] In a further embodiment of the foregoing meth-
od of powering a notification appliance, includes setting
a regulator start with a processor in response to the re-
ceipt of charge at the predefined level.
[0022] In a further embodiment of any of the foregoing
methods of powering a notification appliance, the first
energy store includes a first energy storage capacity that
is charged in a first time and the second energy store
includes a second energy storage capacity that charges
in a second time, and the second energy storage capacity
is greater than the first energy storage capacity and the
second time is longer than the first time.
[0023] Although the different examples have the spe-
cific components shown in the illustrations, embodiments
of this invention are not limited to those particular com-
binations. It is possible to use some of the components
or features from one of the examples in combination with
features or components from another one of the exam-
ples.
[0024] These and other features disclosed herein can
be best understood from the following specification and
drawings, the following of which is a brief description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025]

Figure 1 is a block diagram illustrating an example
notification appliance circuit (NAC).
Figure 2 is a block diagram of a power source for a
notification appliance.
Figure 3 is a graph illustrating starting current and
reset time of an example processor of the notification
appliance.

DETAILED DESCRIPTION

[0026] Referring to Figure 1, a notification appliance
circuit (NAC) 10 includes a control panel 12 that receives
power from an AC power source 14. The control panel
12 powers and controls a plurality of notification appli-
ances 22 connected by a two wire circuit 18a, 18b and
a termination resistor 20. The control panel 12 may also
receive power from a backup power supply 16. The con-
trol panel 12 provides power and control signals to syn-
chronize operation of the notification appliances 22.

While the example NAC 10 includes three notification
appliances 22, other numbers of notification appliances
could be utilized and contemplated with the context of
this disclosure.
[0027] Each of the notification appliances 22 includes
a power supply 24, a horn 26, a strobe 28 and a processor
44. Processor 44 may include a processing chip, micro-
controller, microprocessor, or a collection of one or more
of these. The horn 26 and the strobe 28 are controlled
by the processor 44. It should be understood that al-
though notification appliances 22 are disclosed by way
of example, this disclosure will benefit any device that
operates in a synchronized manner and that requires
power back up to facilitate operation through power in-
terruptions. Moreover, while each of the depicted notifi-
cation appliances 22 include a common configuration,
differently configured notification appliances could be
provided as part of the NAC 10 and are within the con-
templation of this disclosure.
[0028] Each of the plurality of notification appliances
22 in the NAC 10 are synchronized such that sound is
emitted and light flashes at substantially the same time.
Synchronization between the notification appliances 22
is required because random rapid high intensity flashes
and loud horn sounds can generate confusion. Accord-
ingly, operation of each notification appliance 22 is syn-
chronized within a predetermined tolerance variation. In
one example, 10 milliseconds variation between activa-
tion of strobes and horns of different notification appli-
ances may be acceptable. The variation in synchroniza-
tion originates in the departure from nominal values for
each of the notification appliances 22 within the NAC 10.
One source of synchronization variation is the time be-
tween the startup of each of the processor 44 and the
initial input of power from the control panel 12.
[0029] Each processor 44 generates an initial reset
used to set a beginning point for synchronization between
each of the notification appliances 22. The initial reset is
based on an initial input charge of a small capacitor (de-
scribed below with reference to Fig. 2) reaching a pre-
determined level. Delay between the power input to each
of the notification appliances 22 and the initial reset of
each processor 44 is known as latency and variation in
latency causes variation in any synchronization between
the notification appliances 22. The range in variations in
different notification appliances between the receipt of
the input current and the initial reset creates uncertainty
in the synchronization of the notification appliances 22.
The amount of synchronization variation caused by la-
tency reduces the amount of tolerance available to ac-
commodate other causes of synchronization variation.
For example, variances may be caused by differences
in individual notification appliances 22, which may be
caused by different component nominal working values.
Moreover, environmental variations such as temperature
can also contribute to the variable factors that are ac-
commodated by the synchronization tolerance window.
[0030] It is desirable to continue operation in the event
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of a power interruption. It is also desirable to initially ob-
tain a state where there is sufficient charge to operate
processor 44. Because an energy store sufficient to pow-
er the appliance 22 cannot reach an adequate energy
state to operate processor 44 in a desirable time frame,
multiple energy stores are used, one small and capable
of swift charging, and one larger, as described below.
[0031] Referring to Figure 2 with continued reference
to Figure 1, the power supply 24 for one of the notification
appliances 22 is schematically illustrated and provides
for improved certainty in the amount of latency between
input power and the initial reset of the processor 44. Ad-
ditionally, the example power supply 24 reduces the time
for processor 44 to receive an input current 54 by sup-
plying power to processor 44 from a first small capacitor
32. Therefore, the smaller capacitor 32 is first charged
and input current is reduced to a minimum. The resulting
quick charge of the first capacitor 32 reduces latency.
[0032] Regulator 42 provides power to the processor
44 and helps govern latency from a rising edge of the
input power to the processor 44 and the initial reset of
the processor 44.. Regulator 42 may be, for example, a
low-dropout voltage regulator or other voltage regulator.
Regulator 42 transmits power to the processor 44 once
the first capacitor 32 reaches a threshold charge level.
The first capacitor 32 is relatively small and generates
reduced latency but is not sufficient to power the proc-
essor through an extended power interruption. Accord-
ingly, a second, larger, capacitor 38 is provided that in-
cludes a much larger energy storage capacity than the
first capacitor 32. However, the second capacitor 38 is
not charged until a time after the initial reset to allow the
first capacitor 32 to reach sufficient charge to power the
processor 44. It should be noted that the first capacitor
32 and the second capacitor 38 may alternatively be re-
ferred to as an energy stores within this disclosure.
[0033] The disclosed power supply 24 includes a first
stage 30 that reduces latency and a second stage 36 that
stores sufficient energy to power the processor 44
through an extended power interruption. The first stage
30 includes the first capacitor 32 that receives current
through a current control 34 from the NAC 10. The first
capacitor 32 is a relatively small capacitor 32 as com-
pared to the second capacitor 38 and charges within a
first charge time that is short relative to a second charge
time of the second capacitor 38.
[0034] The second stage 36 includes a charge control
40 activated by the processor 44 that controls charging
of the second capacitor 38. The second capacitor 38 is
much larger than the first capacitor 32. In one example
disclosed embodiment, the large second capacitor 38
includes an energy storage capacity that is between 10
and 1000 times larger than the energy storage capacity
of the smaller first capacitor 32. In another example dis-
closed embodiment, the large second capacitor 38 has
an energy storage capacity for storing energy that is be-
tween about 1000 and 10,000 times greater than the en-
ergy storage capacity of the smaller first capacitor 32. In

one disclosed embodiment, the larger second capacitor
38 has an energy storage capacity of around 220uF and
the smaller first capacitor 32 has a capacity of about
2.2uF for a ratio of 100 to 1. In another disclosed embod-
iment, the larger second capacitor 38 has a storage ca-
pacity of approximately 4700uF and the first smaller ca-
pacitor 32 includes a storage capacity of approximately
2.2uF for a ratio of approximately 2000 to 1.
[0035] In another disclosed embodiment, the second
capacitor 38 includes an energy storage capacity that
provides operation of the notification appliance for an ex-
tended power interruption. An extended power interrup-
tion is one that lasts for a duration that requires more
power than is stored within the first capacitor 32. For ex-
ample, an extended power interruption may last for about
100 milliseconds. In comparison, a power interruption of
10 milliseconds can be accommodated by the smaller
capacitor 32. Thus, the larger second capacitor 38 will
have a capability of powering the processor 44 through
an interruption in power longer in duration as compared
to the smaller first capacitor 32. For example, if the stor-
age capacity ratio between the larger capacitor 38 and
the smaller capacitor 32 is 100 to 1, than the second
capacitor 38 will typically power the processor 44 for
about 100 times longer than the first capacitor 32. It
should be understood that the disclosed relative energy
storage values are provided by way of example and other
combinations of larger and smaller capacitors may be
utilized and are within the contemplation of this disclo-
sure.
[0036] The first capacitor 32 is chargeable from a low
charge condition to a fully charged condition in the first
charge time. The second capacitor 38 is charged from a
low charge condition to a fully charged condition within
the second charge time that is longer than the first charge
time. In one disclosed example, the second charge time
is approximately one second and provides operation for
a power interruption of 100 milliseconds. It should be
appreciated that although specific sizes and energy stor-
age charging times are disclosed, other combinations of
capacitors and other charge timings are within the con-
templation of this disclosure. Accordingly, the first stage
30 provides a small, quickly charged capacitor 32 to re-
duce latency between the input current and reset of the
processor 44. The latency is reduced because the small
first capacitor 32 comes to charge quickly and thereby
the input charge reaches a predetermined value quickly
such that the processor 44 is not waiting for a larger size
capacitor, sufficient to supply power through an extended
interruption, to fully charge.
[0037] The second stage 36 provides for operation of
the processor 44 during times of extended power inter-
ruption. The large capacitor 38 takes a longer period to
charge but is not utilized to initiate the processor reset
for synchronization purposes. Instead, the second stage
36 provides the separate function of storing energy for
use during extended power interruption. Because pow-
ering the second stage 36 is not required to reset the
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processor 44, charging of the large capacitor 38 is de-
layed until the small capacitor 32 is fully charged and the
processor 44 is powered.
[0038] Referring to Figure 3 with continued reference
to Figures 1 and 2, a starting current graph 46 is illustrated
that shows an input current 54 from the regulator 42 to
the processor 44. Another graph 48 is illustrated that
shows the time from the rising edge of input of current to
the reset of the processor 44. Note that time "T" may be
on the order of microseconds or milliseconds. The proc-
essor 44 is reset when the current 54 causes the charge
level of the small capacitor 32 to reach a predetermined
reset level at a time 60 shown schematically in graph 48.
Current 54 begins charging the first capacitor 32 at a time
58, and completes charging the capacitor 32 at a time
56 shown schematically in graph 46. At this point the
current which had been charging capacitor 32 drops and
the charging of capacitor 38 commences, beginning at
time 56 shown schematically in graph 46. Note that the
time that the processor 44 is reset at time 60 and pre-
cedes the time that the first capacitor 32 is fully charged
56; the capacitor only needs to reach a certain level below
full charge for the processor 44 to be operational at time
60. The time to the processor reset includes the latency
50 and uncertainty 52. Because the first capacitor 32 is
charged quickly, input current 54 reaches the reset level
quickly. Once the processor 44 is reset, a short delay is
incurred until time 56 when charging of the large second
capacitor 38 is initiated.
[0039] Operation of the example power supply 24 be-
gins with the rising edge of the input current from the
NAC 10 to start and synchronize the notification appli-
ances 22. Upon the first receipt of input current, the small
first capacitor 32 of the first stage 30 is charged. Because
the small first capacitor 32 is relatively small, it charges
quickly and provides current to the regulator 42 which in
turn provides input current 54 to the processor 44. Once
the processor 44 is reset, the notification appliance 22 is
synchronized and begins operation. Operation may in-
clude emitting a sound with the horn 26 and flashes of
light by the strobe 28 that are synchronized with other
notification appliances 22 on the NAC 10.
[0040] After a short delay, to prevent superposition of
current between the first and second stages 30, 36, the
processor 44 will initiate charging of the second stage
large capacitor 38 to at least a level where it will include
sufficient electrical energy to power the notification ap-
pliance during a power interruption. The large capacitor
38 is in communication with the small capacitor 32 to
provide energy to charge the small first capacitor 32 in
the event of a power interruption.
[0041] The second stage large capacitor 38 may be a
stand alone capacitor or it may also be part of others
structures within the notification appliances such as for
example, part of the strobe 28 and/or horn 26. Moreover,
reducing the first stage capacitor 32 energy storage ca-
pacity enables the use of different capacitor technologies
and materials that reduce cost and variation. For exam-

ple, the reduced energy store capacity enables uses of
different capacitor technologies that provide a significant
reduction in tolerances. The reduced storage capacity
enables the use of capacitors utilizing more stable ma-
terials such as a multi-layer ceramic with tolerances of
about 10%. Additionally, the reduced storage capacity
for the first stage capacitor reduces costs by a factor of
two (2). The reduced cost of the first stage capacitor com-
bined with the use of a large capacitor already present
within the notification appliance further enables signifi-
cant costs savings.
[0042] Accordingly, the disclosed example power sup-
ply 24 separates power requirements by providing the
first stage 30 with the quickly charged smaller first ca-
pacitor 32 to reduce latency and the second stage 36
with the slower charging larger second capacitor 38 for
powering the notification appliance 10 through extended
power interruptions.
[0043] Although an example embodiment has been
disclosed, a worker of ordinary skill in this art would rec-
ognize that certain modifications would come within the
scope of this disclosure. For that reason, the following
claims should be studied to determine the scope and
content of this disclosure.

Claims

1. A power supply for a synchronized appliance com-
prising:

a first energy store having a first energy storage
capacity;
a processor powered by energy from the first
energy store; and
a second energy store having a second energy
storage capacity greater than the first energy
storage capacity, wherein the processor initiates
charging of the second energy store after a delay
beginning at a time of receipt of a charge of pre-
defined level from the first energy store.

2. The power supply as recited in claim 1, including a
regulator receiving energy from the first energy store
and communicating that energy to the processor.

3. The power supply as recited in claim 1 or 2, including
a charge control governing charging of the second
energy store.

4. The power supply as recited in any of the preceding
claims, wherein a ratio of the second energy storage
capacity to the first energy storage capacity is be-
tween 10 to 1 and 1000 to 1; particularly between
about 1000 to 1 and 10,000 to 1.

5. The power supply as recited in any of the preceding
claims, wherein the first energy store charges to the

7 8 



EP 3 503 052 A1

6

5

10

15

20

25

30

35

40

45

50

55

first energy storage capacity within a first time and
the second energy store charges to the second en-
ergy storage capacity within a second time that is
longer than the first time.

6. The power supply as recited in any of the preceding
claims,
wherein the second energy storage capacity stores
enough energy to operate the processor through an
extended power interruption; and/or
wherein the second energy store charges the first
energy store in response to an extended power in-
terruption.

7. The power supply as recited in any of the preceding
claims, wherein the processor governs operation of
at least one of a horn and a strobe.

8. A notification appliance circuit (NAC) comprising:

a plurality of notification appliances, wherein at
least one of the plurality of notification applianc-
es include a power source including:

a first energy store having a first energy stor-
age capacity;
a processor powered by energy from the
first energy store; and
a second energy store having a second en-
ergy storage capacity greater than the first
energy storage capacity, wherein the proc-
essor delays charging of the second energy
store after a delay beginning at a time of
receipt of a charge of predefined level from
the first energy store; and

circuit wiring connected to provide electric pow-
er to each of the plurality of notification applianc-
es and synchronize operation of the plurality of
notification appliances.

9. The notification appliance circuit (NAC) as recited in
claim 8, including a regulator receiving energy from
the first energy store and communicating that energy
to the processor and a charge control controlled by
the processor for governing charging of the second
energy store.

10. The notification appliance circuit (NAC) as recited in
claim 8 or 9, wherein a ratio of the second energy
storage capacity to the first energy storage capacity
is between 10 to 1 and 1000 to 1, particularly about
1000 to 1 and 10,000 to 1.

11. The notification appliance circuit (NAC) as recited in
any of claims 8 to 10, wherein the first energy store
charges to the first energy storage capacity within a
first time and the second energy store charges to the

second energy storage capacity within a second time
that is longer than the first time.

12. The notification appliance circuit (NAC) as recited in
any of claims 8 to 11,
wherein the second energy storage capacity stores
enough energy to operate the processor through an
extended power interruption; and/or
wherein the second energy store charges the first
energy store during an extended power interruption.

13. The notification appliance circuit (NAC) as recited in
any of claims 8 to 12,
wherein at least one of the notification appliances
include at least one of a horn and a strobe.

14. A method of powering notification appliances in a
notification appliance circuit (NAC) comprising:

charging a first energy store within the notifica-
tion appliance with an input current from an
NAC; and
charging a second energy store within the same
notification appliance after a delay period begin-
ning at a time of receipt by a processor of the
notification appliance of current at a predefined
level from the first energy store.

15. The method as recited in claim 14,
wherein the method includes setting a regulator start
with a processor in response to receipt of charge at
the predefined level; and/or
wherein the first energy store includes a first energy
storage capacity that is charged in a first time and
the second energy store includes a second energy
storage capacity that charges in a second time, and
the second energy storage capacity is greater than
the first energy storage capacity and the second time
is longer than the first time.
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